The changing role of companion animals, accompanied by changes in human lifestyle and demands, places them at risk of poor welfare. They are increasingly subjected to stressors that prevent the adequate expression of normal behaviour. Fear and anxiety often go unrecognised, leading to behavioural disorders that are accompanied by negative affective states and poor welfare. Irresponsible breeding practices result in increased incidences of inherited defects in pets, which adversely affect physical and mental aspects of welfare, either directly, through the anomaly itself, or indirectly, due to secondary effects. Increased urbanisation has resulted in smaller living spaces, higher population densities and longer working hours, all factors that affect the well-being of pets. A better understanding of animal behaviour by both pet owners and professionals, to more effectively meet the needs of dogs and cats and recognise their problems, should inform the formulation of objective welfare assessments to ensure a better quality of life for the animals. Responsible breeding practices that increase genetic diversity and select for traits that help dogs and cats fill their niche in a changing world should be based on evidence to minimise welfare risk.
Introduction
Companion animals have never before been as popular, played such diverse roles or acted as economic drivers to the extent that they do today. Regardless of whether the dog detects explosives or provides protection, company or social lubrication for an urban worker, or the cat functions in a disease-alert capacity or as a confidante, guidelines for remedying welfare problems are scarce. As we move from more functional relationships with animals -hunting, herding, hauling, recreation, protection, vermin controlto those defined by profound changes in human lifestyle, demands and desires, we must ask how we can determine, measure and meet the welfare needs of dogs and cats.
The more demanding the roles set for dogs and cats, the more likely that these companions will be subject to stressors that prevent the adequate expression of normal behaviours (1) . We currently recognise the issue of dogs and cats whose behaviours become a problem for humans; however, we must instead conduct routine, objective assessments and ask ourselves if such behaviours flag welfare risks for the dogs and cats themselves.
Ways of measuring welfare may include life expectancy, body condition, growth, disease, immunosuppression, behavioural anomalies, the prevalence of behaviours typical of particular species and breeds and the ability to make social choices (2) . Behavioural and physical pathologies may be heritable, and the assessment of risk must inform modern breeding decisions (3, 4) . Breeding decisions and counselling must also consider 'market conditions' as human lifestyles change. In addition, breeds that have visual and status appeal may suffer if the very traits that promote their desirability render them incompatible with the household' s lifestyle (5) .
Behaviour
The field of behavioural therapy for companion animals is relatively new. Behavioural medicine has gained support with the establishment of special interest groups and specialist colleges such as the American College of Veterinary Behaviorists, the American Veterinary Society of Animal Behavior, the Australian and New Zealand College of Veterinary Scientists' Veterinary Behaviour Chapter, the British Veterinary Behaviour Association, and the European College of Animal Welfare and Behavioural Medicine. When an animal' s environment does not fulfil its basic needs for survival and comfort, welfare is affected (6) . Common welfare factors that may lead to canine and feline behavioural problems are varied (Table I) (7, 8, 9, 10, 11, 12) . Abnormal behaviour can itself lead to welfare concerns if it causes physical injury -for example, self-mutilation or intestinal obstruction due to obsessive compulsive behaviour -and if this behaviour angers or scares the human into taking actions such as unwarranted or inescapable physical or verbal punishment or abuse.
Behavioural concerns in dogs and cats include truly abnormal behaviour, normal behaviour that is undesirable for the owner, and behaviours that may not be understood to be problematic for the dog or cat, and are instead accepted as normal. Truly abnormal behaviours include those which are out of context in terms of social or environmental stimuli, or in terms of their character, duration, frequency and/or intensity, so that they are cognitively/emotionally damaging to the dog or cat (13) . Disorders like separation anxiety, noise phobia and certain types of aggression are rooted in fear and anxiety, which are negative affective states that contribute to poor welfare. If the underlying anxiety is appropriately addressed, the disorder can be resolved (13) . Pet owners who are trained to recognise early signs of anxiety disorders (Box 1) (14, 15, 16, 17, 18, 19, 20, 21, 22) and are encouraged to seek help early may minimise the risk that the behavioural disorder could become a major welfare issue (13) .
'Undesirable behaviour' is often a function of human knowledge about normal canine and feline behaviour.
If owners understand what defines 'play' in an energetic dog, what information is contained in a bark, and why cats scratch, they are often able to provide alternative substrates or circumstances for the dog or cat to express normal behaviour in a manner tolerable to their humans. Enrichment strategies can help (20, 23, 24, 25) and may be physical, social, sensory, occupational and nutritional (26) .
Behaviours that may not be appreciated as problematic for the dog or cat and are accepted as normal include those exhibited during veterinary examination. In one study, fear affected 78.5% of examined dogs (27) . Restraint methods may contribute to lasting fear and create anxiety that exacerbates pain or pruritus (28) . Fear, withdrawal, the releasing of anal sacs and aggression should not be considered routine outcomes of veterinary intervention. Newer approaches designed to enhance welfare and alleviate mental distress encourage the evaluation and minimisation of stress/distress levels at all stages of veterinary evaluation (13) .
Increased interest in animal behaviour has been accompanied by a profusion of advice scenarios that are not evidence-based and often compromise the animal' s welfare. One example is the ongoing debate about 'dominance' and dogs. Dog owners are often told to physically 'dominate' their dogs by neck scruffing or 'alpha rolling' them. Unfortunately, scientific data show that such actions are more likely to cause increased anxiety and aggression in the dog, and increase the risk of injury to the owner (29, 30) . Attributing most behavioural problems to a perceived need of the dog to 'dominate' others has been discredited (31, 32) and has no place in modern companion animal partnerships (33, 34) . Likewise, training methods that use coercion and punishment worsen canine aggression (18, 19) and create profound risks to dogs' behavioural and mental health (29) .
The standard of care now includes puppy and kitten classes that expose young animals to humans and others of their species during their sensitive periods, while providing professional guidance to enable pet owners to anticipate normal, age-associated behaviours and risks. Training and behaviour modification methods are changing from being correction-based to reward-based as research reveals how animals learn best (30, 35) . New research seeks to develop objective, quantitative assessments of normal and problematic behaviours to accurately test for and identify emerging problems (5, 36) .
Breeding
A 2009 literature search of inherited diseases in the 50 most popular dog breeds in the United Kingdom revealed 396 inherited disorders (37) . A similar study in 1963 identified only 13 abnormalities or defects in pedigree dogs (38) . While we have doubtless improved in our ability to detect such conditions, there has also been a dramatic increase in the incidence of inherited disorders that are maintained through selective breeding.
The concerns for cats are fewer, and only a small percentage of cats are purebred (15% of cats in the United States) (39) .
Pedigree dogs and cats are bred to conform to published breed standards. Such standards do not evaluate or include health-promoting features (40, 41, 42) . For example, brachycephaly in dogs and cats (e.g. the English bulldog, Persian cats) results in changes in skull shape through selective breeding. Brachycephalic airway obstruction syndrome varies with skull shape and involves an elongated soft palate, stenotic nares and hypoplastic trachea, entropion, a predisposition to skinfold dermatitis around the muzzle and dystocia, necessitating birth by caesarian section (37) . There are obviously significant welfare implications of these conditions.
Selective breeding in purebred animals has resulted in the loss of genetic diversity, accumulation of detrimental genes and exaggeration of anatomical features associated with physical health risks (41, 43, 44) . Irresponsible breeding practices include the 'popular sire syndrome', i.e. the overuse of individual breeding males leading to increased genetic homogeneity (4, 45) , and the intentional breeding of related animals by line breeding and inbreeding (4, 44) . The popular sire syndrome is likely to have been exacerbated by removal from the breeding population through castration (usually at the insistence of the breeder) of so-called 'pet quality' dogs who do not meet an exacting show standard but who are otherwise healthy and perfectly acceptable companion animals (43) . Such practices result in, for example, Pekingese with longer noses and improved airflow not contributing to the breeding population and genetic variation. Inbreeding increases frequencies of inherited disorders, especially in those breeds with small effective population sizes (1, 42) . Strong artificial selection for certain phenotypic traits may result in the selection of unintended traits because of the underlying genetic variance-co-variance matrices (43) . For example, selection for the desired feature of curly tails in pugs is associated with an increased incidence of spina bifida (37), both of which are developmental anomalies.
Altered anatomical features may interfere with visual and olfactory communication and orthopaedic alterations like shortened limbs may affect the ability to run and play.
If selection causes an animal to be more likely to perceive aversive brain signals (for example, through a predisposition to a condition that causes pain), or results in brain changes causing an increased sensitivity to incoming noxious signals, that selection would have a negative effect on welfare (46) . Two areas of welfare concern identified by the Five Freedoms -the capacity to perform normal behaviour and the need to minimise pain, injury and disease -would then be at risk (44) .
Breeders need solid data and clear, logical evidence on which to base breeding decisions. Adequate data collection systems must record objective, valid information about individual animals, and these systems must be accessible and used (4, 43, 44) . Good data on the mortality/morbidity of inherited conditions permit meaningful genetic evaluations. The Generic Illness Severity Index for Dogs (GISID) is one quantitative scoring system that uses prognosis, treatment, complications and behavioural effects to produce a welfare evaluation (37) . The GISID' s usefulness is enhanced if prevalence estimates of inherited conditions are available (3).
Techniques used in livestock, such as estimated breeding values (EBVs), can be used in dogs and cats to evaluate the genetic effects of complex diseases; for example, hip and elbow dysplasia in dogs (45) . The use of DNA testing for single gene disorders can decrease the frequency of these disorders if used in widespread screening programmes; for example, for polycystic kidney disease in cats (39, 44, 45) .
To make the best use of screening programmes, breeders, owners and veterinarians must remember that inherited conditions can be widespread within a species, but rare in specific breeds, or prevalent in certain breeds but not common within that species (42) . Mixed-breed dogs and cats are also at risk of inherited defects, so it is crucial to quantify the effects of each condition in any welfare assessment.
The aim of minimising welfare risks posed by inherited conditions is to preserve genetic variation and encourage the selection of traits that result in healthy animals, predisposed to a good quality of life. Suggested strategies are listed in Table II (5, 40, 41, 43, 44, 45) .
The most pressing need is for the systematic collection of morbidity/mortality data from all registered dogs (41) . Such data must be detailed and complete to produce meaningful assessments of the prevalence of inherited conditions and their effects on welfare. (46, 47) and high-density environments may bring together incompatible individuals and provoke conflict.
Affluence allows for better veterinary care, but may correlate with less attention to social and behavioural needs (1). Dogs and cats may get less exercise, but more premium diets and treats, leading to obesity. Sub-threshold variants of such conditions as separation anxiety and obsessive-compulsive disorder may become clinically expressed as a correlation of lowered interaction levels. Lack of mental stimulation may lead to decreases in behavioural flexibility and promote reactivity or depression, a particular concern as pets' brains age.
Lifestyle effects on companion animals can be extreme. Pets acquired as fashion accessories or as status symbols may experience impaired welfare (48) . Dog fighting is abusive to dogs, and mirrors problematic aggression in humans.
Urban crime renders 'protection' dogs desirable, without proper thought as to what is required to produce a dog that protects humans and their property but does not pose a risk to other humans and animals in the community (49) . Economic downturns result in the neglect, abandonment and euthanasia of large numbers of dogs and cats (50, 51, 52, 53) . Zoonoses are more common in communities that lack access to competent and affordable veterinary care (54, 55) . These scenarios are all part of the broader context needed for any welfare assessment and remediation.
Conclusion
We owe it to the animals in our care to provide them with the best quality of life possible physical health, minimising their pain and suffering and allowing them to perform natural behaviour (56) . For every role that animals play with humans, a welfare assessment and mitigation plan is needed. This can only be accomplished through scientifically supported behavioural and neurobehavioural assessments, and by evaluations of how inherited diseases generate behavioural evidence of compromised welfare.
Only when we do this will we have honoured the social contract made with the dogs and cats which play so many roles in human society.
Les facteurs déterminants du bien-être des chiens et des chats : comportement, élevage, et modes de vie des propriétaires 
Resumen La evolución del papel de los animales de compañía, aunada a la transformación de los modos de vida y expectativas de las personas, pone en peligro el bienestar de esos animales, sujetos cada vez más a factores de estrés que les impiden la expresión adecuada de un comportamiento normal. A menudo el miedo y la ansiedad pasan desapercibidos, lo que induce trastornos de conducta que se acompañan de estados afectivos negativos y de condiciones deficientes de bienestar. Las prácticas reproductivas irresponsables inducen una creciente incidencia de defectos hereditarios en las mascotas, lo que repercute negativamente en los aspectos físicos y psíquicos del bienestar, ya sea directamente, en razón de la propia anomalía, o indirectamente, a resultas de efectos secundarios. La creciente urbanización ha traído consigo una merma del espacio vital, densidades de población más elevadas y horarios de trabajo más prolongados, factores todos ellos que afectan al bienestar de las mascotas. Es preciso que profesionales y propietarios entiendan mejor la conducta animal para poder así responder con más eficacia a las necesidades de perros y gatos, detectar sus problemas y, sobre todo, utilizar ese conocimiento como base para evaluar objetivamente el bienestar de los animales y ofrecerles mayor calidad de vida. Para reducir al mínimo los posibles riesgos de bienestar hay que aplicar prácticas reproductivas responsables, que deben reposar en criterios científicos, deparar una mayor diversidad genética y seleccionar rasgos que ayuden a los perros y gatos a ocupar el nicho que les corresponde en un mundo en plena transformación.
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qui affectent le bien-être des animaux de compagnie. Si les professionnels et les propriétaires d'animaux de compagnie comprenaient mieux le comportement animal, cela les aiderait à répondre plus efficacement aux besoins des chiens et des chats et à identifier les problèmes, et permettrait également de réaliser en connaissance de cause des évaluations objectives du bien-être de ces animaux afin de leur offrir une meilleure qualité de vie. Les pratiques d'élevage responsables devraient chercher à minimiser les risques pour le bien-être animal, tout en essayant d'accroître la diversité génétique et de sélectionner des traits susceptibles d'aider les chiens et les chats à occuper la place qui leur revient dans un monde en pleine mutation.
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